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INTRODUCTION
This paper describes the construction of synthetic datasets created for use in estimation of the Levy Institute Measure of Time and Income Poverty (LIMTIP) for Argentina, Chile, and Mexico. This work was carried out for a project supported by the United Nations Development Programme and the International Labor Organization to develop alternatives to conventional income poverty thresholds. 1 Construction of LIMTIP estimates requires a variety of information for households. In addition to basic demographics, the estimation process requires information about income and time use. No single dataset has all the required data for any of the three countries. Thus, in order to produce LIMTIP estimates, a synthetic data file is created for each country by combining two source datasets with statistical matching. 2 For Argentina, we use the Dirección General de Estadística y Censos' Encuesto Annual de Hogares (EAH) as the base dataset, since it contains good information on demographics, income, transfers and taxes for a representative sample of households in Buenos Aires. Time use data comes from the DGEC's time use module of the same survey (UT). For Chile, we use the Encuesta de Caracterización Socioeconómica Nacional (CASEN) as the base dataset since it contains good information on demographics, income, transfers, and taxes for a representative sample of households in Chile.
For the time use data, we use the Encuesta Experimental sobre Uso del Tiempo en el Gran Santiago (EUT), which covers only Greater Santiago de Chile. For Mexico, we use the Encuesta Nacional de Ingresos y Gastos de los Hogares (ENIGH) as the base dataset, matching it with the Encuesta Nacional sobre Uso del Tiempo (ENUT), which includes rich time use data. Both of the Mexican datasets cover the entire country. This paper is organized as follows. Each section of the paper details the statistical match for each country in turn. The source datasets are described and their demographic characteristics are compared. Then the quality of the match is reviewed for each.
ARGENTINA

Data and Alignment
The source datasets for the time use match for the LIMTIP estimates for Argentina are the 2005 EAH and the 2005 UT. Note that our study is confined to the city of Buenos Aires, since that is the coverage of the EAH and UT. We use individual records from the 2005 EAH file, excluding those living in group quarters or in the Armed Forces. The EAH has a number of missing values, which we replaced by the method of multiple imputation with hot-decking. 3 This results in five replicates for each original record, for a total of 76,260, representing 2,696,930 individuals in Buenos Aires. Since the UT covers individuals aged 15 to 74 years old, we discard younger and older individuals from the EAH file. An additional detail concerns the sampling done on the UT: only one individual in each household is surveyed. Therefore, we will have no good way to compare household totals of household production, other than at the aggregate level. This leaves 57,335 records, which represents 2,044,405 individuals when weighted.
In order to create the estimates of the time-income poverty measure, we had to construct thresholds for the time spent on household production. The thresholds are defined for the household. The reference group in constructing the thresholds consists of households with at least one nonemployed adult and income around the official income-poverty line. We divided the reference group into 12 subgroups based on the number of children (0, 1, 2, and 3 or more) and number of adults (1, 2, and 3 or more) for calculating the thresholds. The thresholds are simply the average values of the time spent on household production by households, differentiated by the number of adults and children. In principle, they represent the average amount of household production that is required to subsist at the poverty-level of income.
For practical purposes, we defined the reference group as households with household incomes between 75% and 150% of the poverty line (this range is referred to as the poverty band hereafter), and with at least one nonemployed adult. In order to transfer the hours spent by individuals on household production in the reference group as closely as possible, we used the following strata variables in the match: indicators for being within the poverty band, for having one or more nonemployed adults in the household, the number of children, the number of adults, sex, employment status, and household income category. Table 1 compares the distribution of individuals by these variables in the two datasets. Since one survey (time use) was carried out as a subset of the other (income and demographic), we can expect them to be well-aligned. We see that there are 3% fewer individuals in households without children in the time use sample than in the overall survey. Individuals in three-adult households make up a greater share of those in the time use survey, while those in one-adult and five-or-more adult households are more common in the EAH. About 3% fewer individuals are in households with at least one nonemployed adult in the time use survey, compared to the overall survey, though the difference in the number of individuals in households within the poverty band in the two surveys is less than 1%. The distribution by household income is very close between the two surveys, with all categories differing by 1.7% or less. The nonemployed are underrepresented in the UT relative to the EAH (3%). The distribution of individuals by sex is close in the two surveys, with females slightly less common (1.4%) in the EAH than in the UT. So, as expected, we have a very close alignment between the two surveys along all seven strata variables.
Match QC
Turning to the results of the match, we first look to the distribution of matched records by matching round in Table 2 . The bulk of the matches, 68.9%, occur in the first round. This is lower than in other time use matches (see, for example, Masterson 2010), due to the higher than usual number of strata variables used in this match. 4 The rest of the records are matched over an additional fourteen rounds, with 5.8% receiving no match at all. 5 Table 3 provides a comparison of the distribution of weekly hours of household production in the UT and the matched file. The tenth percentile is zero, so those ratios are undefined. The remaining percentile ratios are all relatively close, with the ratio of the median to the 25 th percentile being exactly equivalent. The Gini coefficient is extremely close, 0.5555 in the matched file, compared to 0.5545 in the UT. Table 4 breaks down the mean and median of the three categories of household production and the total in the matched file and the UT. 6 We can see that for all four variables the difference in the matched and the source file's mean is small, with the largest difference in procurement, which is 7% (or twenty minutes) lower in the matched file than in the UT. Median total household production is 9% higher in the matched file, but this amounts to only 35 minutes per week.
Examination of the quality of the match within population subgroups shows generally good results. Figure 1 displays ratios of mean weekly hours of household production between the matched file and the UT for the seven strata variables. For almost all the categories, the average weekly hours in the matched file are within 10% of the UT. The one exception is for males, who have 26% higher weekly hours in the matched file, while females have 10% lower weekly hours. Table 5 has the actual numbers, and we can see that these large percentage differences represent relatively small differences in hours per week. In the case of sex, females have 2.8 fewer hours per week on average in the matched file, while males have 2.7 hours more.
Notice that the ratios by category are well-reproduced in the matched file. The largest deviation is by sex, as we would expect given the differences in the averages for females and males. The extent to which the match file reproduces the distribution of weekly hours of household production within matching cells is demonstrated in Figure 2 . 7 We can see very little difference between the matched file and the UT. Thus the distribution of household production is wellpreserved in the matching process, even at this level of detail.
Overall, the quality of the match is very good. It has its limitations, especially in terms of sex of individuals. But the overall distribution is transferred with reasonable accuracy, and the distributions within even small subgroups, such as one adult with two children, is transferred with good precision.
CHILE
Data and Alignment
The source datasets for the time use match for the LIMTIP estimates for Chile are the 2006 CASEN and the 2007 EUT. We use individual records from the 2006 CASEN file, excluding those living in group quarters or in the Armed Forces. Since the EUT covers individuals aged 12 to 98 years old in Gran Santiago only, we discard younger and older individuals, as well as all individuals in areas outside of Gran Santiago from the CASEN file. This leaves a total of 28,039 individual records, representing 4,792,489 individuals when weighted. The EUT, unlike the UT in Argentina, covers all individuals in each household surveyed. Unfortunately, the EUT's only income variable is household income and that is categorical. There are also a small number of nonrespondents: 162 of 3,561 households (i.e., under 5% nonresponse). Since household income category is a strata variable for this match, we multiply imputed the household income categories, creating five replicates for each record, resulting in 14,410 records representing 4,857,143 individuals.
The strata variables for this match are identical to those used in the Argentina match described above. Table 6 compares the distribution of individuals by these variables in the two datasets. We see that there are 1.9% fewer individuals in households without children in the time use sample than in the CASEN. Individuals in one-and two-adult households make up a greater share of those in the EUT (2% and 7.2%, respectively), while those in three-, four-and five-or-more adult households are more common in the CASEN. About 2.3% fewer individuals are in households within the poverty band in the time use survey, compared to the overall survey, though the difference in the number of individuals in households with at least one nonemployed adult in the two surveys is less than 1%. The distribution of individuals by household income is very different in the two surveys, with 13.6% more individuals in households in the middle category in the EUT than in the CASEN. Clearly this is due to the relatively poor income data in the EUT. 8 The nonemployed are underrepresented in the UT relative to the EAH (3%). The distribution of individuals by sex and employment status is very close in the two surveys, with less than 1% difference between the CASEN and the EUT for both variables. So, we have a very close alignment between the two surveys along five of the seven strata variables. We can expect that the match will be off by number of adults and household income, though only in the former can we readily predict the direction of the bias:
With fewer individuals in one and two adult households represented in the CASEN, the household production weekly hours of the matched dataset are likely to be lower for those individuals than in the EUT, since many will be matched with individuals in the EUT from households with more adults, who will tend to have lower household production hours.
Match QC
Turning to the results of the match, we first look at the distribution of matched records by matching round in Table 7 . The bulk of the matches, 66.8%, occur in the first round. Again, this is lower than in other time use matches, but similar to the result in the Argentina match. The rest of the records are matched over an additional twenty-three rounds, with 2.7% receiving no match at all. 9 Table 8 provides a comparison of the distribution of weekly hours of household production in the EUT and the matched file. In the EUT, and the matched file, both the 25 th and the 10 th percentile are zero, so most of the ratios are undefined. The remaining percentile ratios are exactly the same in the matched file as in the EUT. The Gini coefficient is extremely close, 0.6152 in the matched file, compared to 0.6162 in the EUT. Note that the Gini coefficient is higher and the percentile values are lower in the case of Chile than in Argentina. This is due to the inclusion of 12 to 14 year olds, who tend to do less household production work, in the Chilean time use survey. Table 9 breaks down the mean and median of the three categories of household production and the total in the matched file and the EUT. We can see that for all four variables the difference in the matched and the source file's mean is small, less than 2% in all cases (with differences ranging from three to eight minutes per week). The median values are all carried over exactly.
Examination of the quality of the match within population subgroups shows generally good results. Figure 3 displays ratios of mean weekly hours of household production between the matched file and the EUT for the seven strata variables. For almost all the categories, the average weekly hours in the matched file are within 5% of those in the EUT. The exceptions are for individuals in households with three or more children (who have 5.8% lower weekly hours of household production in the matched file), individuals in households outside of the poverty band (who have 5.3% higher hours in the matched file), and males (who have 11.1% higher weekly hours in the matched file), while females have 5.1% lower weekly hours. Table 10 has the actual numbers, and we can see that these large percentage differences represent relatively small differences in hours per week. Individuals in households with three or more children have 1.4 hours fewer hours in the matched file than in the EUT, while those in households outside of the poverty band have just less than one hour higher weekly hours. In the case of sex, females have about 90 fewer minutes per week on average in the matched file, while males have 70 minutes more. Notice that the ratios by category are very well-reproduced in the matched file.
The largest deviation is by sex, as we would expect given the differences in the averages for females and males. The medians are for the most part exactly carried over, but where they are off it is by 3.5 hours. This is due to the nature of the time use data, which was collected for one day and recorded in half hour chunks of time.
The extent to which the match file reproduces the distribution of weekly hours of household production within the reference group is demonstrated in Figure 4 . 10 We can see very little difference between the matched file and the UT. In Table 11 , we see the ratios of the average and median household total weekly hours of household production in the matched file to the EUT, for households in the reference group, broken down by number of children and number of adults. We can see that household production is well-preserved in the matching process, more so for the more populated cells (two-adult households, especially).
Overall, the quality of the match is very good. The overall distribution is transferred with good accuracy, and the distributions within even small subgroups, such as one adult with two children, is transferred with good precision.
MEXICO
Data and Alignment
The source datasets for the time use match for the LIMTIP estimates for Mexico are the 2008 ENIGH and the 2009 ENUT. We use individual records from the 2008 ENIGH file, excluding those living in group quarters or in the Armed Forces. The ENIGH has a number of missing values, which we replaced by the method of multiple imputation with hot-decking. 11 10 For the sake of clarity of the plot, only the number of children and number of adults are used. 11 The variables with missing values at the household level were indicators for homeownership, availability of water, type of fuel, number of rooms in the house, type of sewage removal, electricity, type of garbage removal, laundry, sink, water tank, gas tank, and heater. 4,815 of 29,468 household records had one or more missing values. The variables with missing values at the individual level were occupation and usual hours of work. 579 of 118,927 individual records had one or more missing values. base dataset were multiply imputed, resulting in five replicates for each individual record. 12 This produces 289,590 records. Once those individuals aged 11 or less are dropped, 222,524 records remain, representing 84,679,672 individuals.
The strata variables for this match are identical to those used in the Argentina and Chile matches, with one addition: a geographical indicator for rural households. The latter is never dropped in the matching process, so all matches are within rural and urban segments of the recipient and donor datasets. 13 Table 12 compares the distribution of individuals by these variables in the two datasets. Since both surveys are nationally representative and carried out within one year of each other, we can expect them to be well-aligned. About 2.6% more individuals are in households with at least one nonemployed adult in the time use survey than in the income survey, while the difference in the number of individuals in households within the poverty band in the two surveys is 2.3%. The distribution by household income is less close between the two surveys, with households in the ENIGH 4% more likely to be in the second income category. The distribution of individuals by sex is very close in the two surveys, with females only slightly less common (0.3%) in the ENIGH than in the ENUT. There are 3.5% more employed individuals and 4.3% fewer inactive individuals in the ENIGH than in the ENUT. Finally, there is a small difference in the distribution of individuals by rural/urban status (0.7%). So, as expected, we have a very close alignment between the two surveys along almost all eight strata variables.
Match QC
Turning to the results of the match, we first look to the distribution of matched records by matching round in Table 13 . While the bulk of the matches, 80.3%, occur in the first round, the remainder of the records required an additional 61 rounds of matching to completely exhaust individual records. Less than 1% of records received no match at all. 14 This high number of matching rounds is unusual in our experience. The large number is due to the high number of records and strata variables. Table 14 provides a comparison of the distribution of weekly hours of household production in urban and rural areas in the ENUT and the matched file. The 12 The variables with missing values at the household level were indicators for availability of water, type of fuel, number of rooms in the house, and type of sewage removal. 1,896 of 30,958 household records had one or more missing values. The variables with missing values at the individual level were marital status, age, wage income, transfer income, and other income. 1,681 of 57,918 individual records had one or more missing values. 13 Rural is defined in the Mexican national poverty statistics as a municipality with fewer than 2,500 residents. 14 The unmatched records are assigned the median values of hours of household production for their original matching cells. percentile ratios are all relatively close, with the ratios for urban areas being slightly higher, and those for rural areas slightly lower in each case. The Gini coefficients are also extremely close, with the urban Gini 0.13 points lower and the rural Gini 0.24 points higher than in the ENUT. Table 15 breaks down the mean and median of the three categories of household production and the total in the matched file and the ENUT. 15 We can see that for all four variables the difference in the matched and the source file's mean and medians are small, with the largest differences in median rural care and total weekly hours of just over 1.5% (about 15 and 20 minutes, respectively) higher in the matched file than in the ENUT.
Examination of the quality of the match within population subgroups shows generally good results. Figure 5a displays ratios of mean weekly hours of household production between the matched file and the ENUT for the seven strata variables in urban areas. In all cases, the average weekly hours in the matched file are within 5% of the ENUT. In fact, with the exception of the lowest household income category which has 4.8% lower weekly hours in the matched file than in the ENUT, the averages for all subgroups are within 3% of the ENUT average. The rural results (in Figure 5b ) are slightly worse. Individuals in households without a nonemployed adult have 7.5% higher weekly hours of household production in the matched file than in the ENUT, employed individuals have 15% higher weekly hours, and males have 8.1%
higher weekly hours. Tables 16 and 17 have the actual numbers, and we can see that even the larger percentage differences represent relatively small differences in hours per week. In the case of sex, rural females have 1.4 fewer hours per week on average in the matched file, while rural males have 1 hour more. The rural employed have three hours more household production per week in the matched file, the largest deviation by averages. Notice that the ratios by category are well-reproduced in the matched file, even for the categories with the largest average deviation. The largest difference is by sex in rural areas, as we would expect given the differences in the averages for rural females. The medians closely follow the patterns of the averages with similar differences in the rural areas by employment and sex. The extent to which the match file reproduces the distribution of total weekly hours of household production in households in the reference group is demonstrated in Figure 6 . We can see there are some differences between the matched file and the ENUT. The upper tails are fatter for each of the cells in the reference groups. The ratios of the average and median household total weekly hours of production for the reference group in the matched file to the ENUT are presented in Table 18 .
In both rural and urban areas the largest differences are in one-adult households with children.
These are the cells in the reference group which are the smallest, meaning they are likeliest to be off substantially, but also make less difference in terms of the target measure. Other cells have somewhat large differences, but most of these are households with three or more adults, which, again, are smaller cells. The largest difference among two-adult households is the average weekly hours for rural households with two adults and two children, among which households have 12% higher weekly hours of household production in the matched file than in the ENUT.
Overall, the distribution of household production is well-preserved in the matching process, even at this level of detail.
Overall, the quality of the match is very good. It has its limitations, especially in terms of sex of individuals. But the overall distribution is transferred with very good accuracy. And the distributions within even small subgroups, such as one adult with two children, is transferred with good precision, compared with the other two countries. 
TABLES
